Effects of benzo(a)pyrene and ethanol on oxidative stress of brain, lung tissues and lung morphology in rats.
Ethanol and benzo(a)pyrene cause lipid peroxidation either by producing the reactive oxygen species or decreasing the activities of antioxidant enzymes that lead to cellular damage and cellular dysfunction. In this study, we investigated both physiological and histological changes in lung and physiological changes in brain after the administration of benzo(a)pyrene and ethanol both separately and together. Male Sprague Dawley rats were divided into four groups, each containing seven rats as follows: Group I (control), group II (benzo(a)pyrene, [B(a)P]), group III ([B(a)P] + ethanol (EtOH)) and group IV (EtOH). Superoxide dismutase (SOD) activity, levels of glutathione(GSH), malondialdehyde (MDA) as well as histological examinations were evaluated to demonstrate the damages in lung and brain tissues following the administration of [B(a)P] and EtOH. SOD activities of lung and brain tissues in group II and group III decreased significantly, compared to that in group I and group IV, respectively. GSH levels of both the lung and brain tissues in the experimental groups were lower when compared to the control group. MDA levels of lung tissues in group II and III were significantly higher than that in the control group. Moreover, MDA levels in the brain tissues of all the experimental groups were higher than that in the control group, but these values were only significantly higher in group II and IV. In the second study group, [B(a)P] administration resulted in lung damage. On the other hand, lung tissue of the third experimental group showed moderate damage, and lung tissues of the fourth group was less severely damaged. [B(a)P] and EtOH administration alone or together caused changes in the GSH, MDA levels and SOD enzyme activity in the lung and brain tissues. We also noted that [B(a)P] and EtOH caused different degrees of histological changes.